Background The National Hospital Discharge Survey (NHDS) and the Nationwide Inpatient Sample (NIS) collect sample data and publish annual estimates of inpatient care in the United States, and both are commonly used in orthopaedic research. However, there are important differences between the databases, and because of these differences, asking these two databases the same question may result in different answers. The degree to which this is true for arthroplasty-related research has, to our knowledge, not been characterized. Question/purposes We tested the following null hypotheses: (1) there are no differences between the NHDS and NIS in patient characteristics, comorbidities, and adverse events in patients with hip osteoarthritis treated with THA, and (2) there are no differences between databases in factors associated with inpatient mortality, adverse events, and length of hospital stay after THA. Methods The NHDS and NIS databases use different methods of data collection and weighting to provide data representative of all nonfederal hospital discharges in the United States. In 2006 the NHDS database contained 203,149 patients with hip arthritis treated with hip arthroplasty, and the NIS database included 193,879 patients. Multivariable analyses for factors associated with inpatient mortality, adverse events, and days of care were constructed for each database. Results We found that 26 of 42 of the factors in demographics, comorbidities, and adverse events after THA in the NIS and NHDS databases differed more than 10%. Age and days of care were associated with inpatient mortality with the NHDS and the NIS although the effect rates differ more than 10%. The NIS identified seven other factors not identified by the NHDS: wound complications, congestive heart failure, new mental disorder, chronic pulmonary disease, dementia, geographic region Northeast, acute postoperative anemia, and sex, that were associated with inpatient mortality even after controlling for potentially confounding variables. For inpatient adverse events, atrial fibrillation, osteoporosis, and female sex were associated with the NHDS and the NIS although the effect rates differ A Publication of The Association of Bone and Joint Surgeons® more than 10%. There were different directions for sources of payment, dementia, congestive heart failure, and geographic region. For longer length of stay, common factors differing more than 10% in effect rate included chronic pulmonary disease, atrial fibrillation, complication not elsewhere classified, congestive heart failure, transfusion, discharge nonroutine compared with routine, acute postoperative anemia, hypertension, wound adverse events, and diabetes mellitus, whereas discrepant factors included geographic region, payment method, dementia, sex, and iatrogenic hypotension. Conclusions Studies that use large databases intended to be representative of the entire United States population can produce different results, likely related to differences in the databases, such as the number of comorbidities and procedures that can be entered in the database. In other words, analyses of large databases can have limited reliability and should be interpreted with caution. Level of Evidence Level II, prognostic study. See the Instructions for Authors for a complete description of levels of evidence.
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Introduction
The National Hospital Discharge Survey (NHDS) and the Nationwide Inpatient Sample (NIS) [1, 2, 7, 10] are large national databases of inpatient care in the United States that frequently are used in clinical research. Both databases generate estimates of care nationwide using data from a sample of hospitals selected to represent different types of care in different regions using ICD-coding [2, 17, 22] .
The NHDS, published annually since 1965 by the National Center for Health Statistics (NHCS) at the Centers for Disease Control and Prevention (CDC), consists of data collected on a systematic random sample of discharges from 438 nonfederal (hospitals not operated by the department of Defense, the Department of Health and Human Services, and the Veterans Health Administration), short-stay hospitals in all 50 states. This represents 1% of all discharges in the US, but the hospitals are selected and weighted so that this 1% sample is representative of the entire US population. The data are collected manually for approximately 55% of hospitals and via commercial abstracting services and state data systems for 45%. From 376,000 discharges in the 2006 NHDS database, the weighted sample represents an estimated 34.9 million discharges. The NHDS is limited to seven diagnosis codes and four procedure codes [7, 8, 17] .
The NIS, developed by the Healthcare Cost and Utilization Project (HCUP), is created by selecting hospitals for one of 60 groups based on region, teaching, bed size, and ownership. In each of the 60 groups a systematic random sample of hospitals is selected to represent 20% of all nonfederal discharges in US hospitals. Systematic random sampling was done to avoid over presentation in groups. Data for all discharges in the calendar year are retrieved from state databases for each hospital selected. In 2006 the NIS includes 1045 hospitals in 38 states, with approximately 8 million hospitalizations. After weighting to represent all US hospitals the database represents 40 million hospitalizations. Entries in the NIS can include up to 15 ICD-9 diagnosis and procedure codes. The information is translated into a uniform format to facilitate comparison and analysis [8, 17] .
The HCUP compared the NHDS and NIS estimates from 2007 and described them as broadly similar [2] . The NIS is believed to be better for epidemiologic studies and less common diseases because of the larger sample [2] . The Agency for Healthcare Research and Quality compared the NHDS, NIS, and American Hospital Association Annual Survey data from 1995 and found variations in discharge status by diagnosis, comparable length, and greater inhospital mortality with the NIS (presumably because the NIS samples more large hospitals with relatively infirm patients) [1] . A recently published study explored the interdatabase reliability between the NIS and National Surgical Quality Improvement Program (NSQIP) regarding demographics, comorbidities, and adverse events after hip fractures [4] . Bohl et al. [4] found differing results between the databases. They compared one database collecting inpatient data using ICD-9 documentation and one database collecting postoperative data until 30 days after discharge not using ICD-9 documentation. What is interesting is whether differences in outcome exist when comparing the NIS with another inpatient-only database and for elective admissions rather than fractures.
These large databases often are used for orthopaedic clinical research [18, 19, 21] , however, there are differences between the databases, and because of these differences, asking these two databases the same question might result in different answers. The degree to which this is true for arthroplasty-related research has, to our knowledge, not been characterized. We tested the following null hypotheses: (1) there are no differences between the NHDS and NIS in patient characteristics, comorbidities, and adverse events in patients with hip osteoarthritis treated with THA, and (2) there are no differences between databases in factors associated with inpatient mortality, adverse events, and length of stay after THA.
Patients and Methods
An estimated total of 203,149 discharges (56% female) in the NHDS and 193,879 discharges in the NIS (57% female) in 2006 were analyzed. We used ICD-9 codes to select adult (18 years and older) patients who had a THA (procedure code 81.51) for hip osteoarthritis [3, 15] (715.15 for osteoarthritis localized primary in the pelvis and thigh; 715.25 for osteoarthritis localized secondary in the pelvic region and thigh; 715.35 for osteoarthritis localized in the pelvic region and thigh [unspecified whether primary or secondary]; and 715.95 for osteoarthritis [unspecified whether generalized or localized] in the pelvic region and thigh). Patient data available from both databases included: sex, age, geographic region, source of payment, comorbidities, length of hospital stay, adverse events, discharge status, and days of care (Table 1 ). Both databases provided data for comorbidities ( Table 2 ) and adverse events (Table 3) , based on ICD-9 codes.
Continuous variables were presented as mean ± SD. Categorical variables are listed with the estimated number of patients in each category and percentage of the total.
Based on the large sample size, we assumed normality [14] and used parametric statistical tests. We decided, a priori, that a difference of 10% between the NHDS and NIS was meaningful. The 10% cutoff was chosen based on prior use in similar studies [9, 24, 25] . In bivariate analysis, in each dataset, mortality, adverse events, and days of care were the response variables and patient characteristics and comorbidities were the explanatory variables. To test whether variables fit in the regression models for mortality, adverse events, and days of care, we used an independent T-test to compare continuous variables and a chi-square test for categorical variables. The association between days of care and continuous outcomes was tested with a Pearson correlation test, between days of care and dichotomous variables an independent T-test, and between days of care and categorical variables a one-way ANOVA.
We entered variables with a minimum 2% prevalence (with the exception of clinically relevant adverse events [ Table 3 ] with variables with a 1% minimum prevalence) and p values of 0.001 or less [15] for statistical significance based on the large dataset and to correct for multiple comparisons [13] in stepwise backward logistic regressions for mortality and adverse events and a backward linear regression for days of care. We excluded discharge status in the model of mortality since discharge status contains death as a category. In the regression models for adverse events, we excluded death and each of the distinct adverse events. The first model for the length of stay of the NIS showed multicollinearity, and we decided to remove mental disorder from the regression. The subsequent model did not violate the assumptions for linear regression.
Results
We found that 26 of 42 of the patient factors we analyzed were more than 10% different between databases. Factors sequenced from largest to smallest meaningful difference between the NHDS and NIS included: ventricular arrhythmias and arrest, disruption wound, dementia, postoperative infection, induced mental disorder, nutritional deficiency, malignancy, acute myocardial infarction, hematoma and seroma, chronic renal disease, discharge status, chronic liver disease, pneumonia and pulmonary congestion, intubation and mechanical ventilation, iatrogenic hypotension, acute renal failure, wound complications, obesity, length of stay of 2 SD or greater, deep venous thrombosis, geographic region Northeast, chronic alcoholism, diabetes mellitus, transfusion, atrial fibrillation, and total amount of comorbidities.
Ten factors associated with inpatient mortality had a greater than 10% difference between the NHDS and NIS (death rates of 0.04% and 0.08%, respectively) ( Table 4 ). Twelve factors associated with more inpatient adverse events had a greater than 10% difference between the NHDS and NIS ( Table 5 ). Seventeen factors associated with longer length of stay had a greater than 10% difference between the NHDS (mean, 3.7 ± 1.5 days) and the NIS (mean, 3.8 ± 2.1 days) ( Table 6 ). 
Discussion
The NHDS and NIS are large databases. They collect patient data containing information regarding 8.5 million hospitalizations per year. Using these tools, investigators can answer questions that are not easily answered in singleor even multicenter prospective trials. As such, both databases are widely used for clinical research. However, there is some evidence that the answer to a given study question may vary according to the database used [2, 4] , that is, asking these databases the same question might result in different answers. The degree to which this is true for arthroplasty-related research has, to our knowledge, not been characterized. Thus, we determined whether there were differences between databases in terms of patient characteristics, comorbidities, and adverse events in patients with hip osteoarthritis treated with THA and factors associated with inpatient mortality, adverse events, and length of stay after THA. These data should be interpreted in light of several factors. First, they might apply only to 2006, and the questions we asked pertained only to patients undergoing THA, and so should be generalized with caution. Second, we have no information regarding severity of the comorbidities, which generally were coded as being either present or absent; obviously, there are relevant clinical differences between, for example, well-controlled and poorly controlled diabetes, and such distinctions cannot be drawn from these databases. Moreover, other important factors such as smoking status and use of medication were not available. Third, based on the design of the databases, it was not always possible to distinguish whether adverse events or comorbidities were diagnosed before admission or during the hospital stay. This would be possible only in a prospective study, which would be difficult to do with this number of patients. This drawback is the same for the NHDS and NIS and in other similar databases and should not influence the hypothesis addressed in our study. Fourth, the 10% cutoff point was selected because this was the minimum difference that we thought would be clinically meaningful. It also was used in similar prior studies [9, 24, 25] . Other cutoffs might have led to different conclusions. Finally, both databases use a probability design to calculate estimates of the number of patients and their outcomes [6, 11] . The NHDS and the NIS include 1% and 20% of all hospitalizations in the US respectively and use a selection procedure to weight the cases and present the database as an estimate of all hospitalizations in the US. These shortcomings are common to both databases. We found similar basic epidemiologic data (age, sex, and overall rate of adverse events) between databases, but there were important differences in the incidence of certain comorbidities and adverse events. For instance, congestive heart failure and geographic region Northeast were associated with lower risk for adverse events in the NHDS and higher risk for adverse events in the NIS. This difference and the higher rate of inpatient death in the NIS have been ascribed to the sampling of more large hospitals with relatively infirm patients by the NIS [1]. Both databases attempt to represent the average patient in the average hospital in the US and it is not clear which is more successful. The larger number of factors associated with inhospital mortality and adverse events in the NIS likely reflects the greater number of ICD-9 codes that can be entered in the database.
Other studies have documented differences in results when comparing the NHDS or NIS with other databases for specific research questions [12, 16, 20, 23] . For instance, prior research on fundoplication found more adverse events and fewer comorbidities among patients in the NIS compared with a national database established by the Society of American Gastrointestinal Endoscopic Surgeons (SAGES) [16] . Patients with nonelective admissions after injury had more comorbidities and lower mortality in the NIS than in the National Trauma Data Bank [20] . Mortality rates after pediatric cardiac surgery were lower in national databases such as the NIS and Kids' Inpatient Database than the rates derived from hospital administrative data [23] .
Finally, a study found different rates of measles hospitalization when comparing the National Notifiable Disease Surveillance System, the Health Care Investment Analysts hospital discharge database, and the NHDS [12] .
The numbers from the NIS database were similar to those of a prior study of 53,252 patients treated with a THA using Medicare data [5] . Although Bohl et al. [4] looked at different diagnoses and one different database (NSQIP instead of NHDS), they had similar findings regarding the prevalence of adverse events. These similar studies show that caution is warranted especially when studying acute renal failure and postoperative infections in patients having undergone orthopaedic hip surgery [4] . The prevalence of these complications could be overestimated in the NIS based on the findings of our study and that of Bohl et al. [4] . We believe our study is important because we used two similar inpatient databases and found different results in terms of predicting death and adverse events.
We identified important differences in the statistical analysis of research questions depending on the database used. We found that 26 of 42 of the patient factors we analyzed were more than 10% different, when comparing the NHDS and the NIS. We suspect our findings for hip arthroplasty would be similar for other specific diagnoses and procedures. Differences in the results of the databases can be explained in part based on the differences in collection methods, case weighting, sample size, and differences in the collected ICD-9 codes. The characteristics of a database affect the results and should be taken into account when interpreting studies based on large databases. Future research should address the accuracy of these databases, the type of studies that are best addressed by each database, and the ability to identify changes in the data with specific quality improvement initiatives.
